Research and Creative Experience for
Undergraduates Program (RCEU)
Summer 2015

Using Natural Fibers, Glass Fiber and Pipes to
Increase Wall Strength and Thermal Efficiency in
Buildings
Dominic L. Hanna, Dr. Hongyu Zhou
Department of Civil Engineering

Overview

Results

Most structures are at risk of collapsing under increased
lateral or shear loading. This loading may be caused by
occurrences such as earthquakes or strong wind gusts.
We are making an effort to maximize the shear strength of
structures so as to minimize the damage done by such
disasters. We are also looking to increase the energy
efficiency of buildings by including a pipe system in the
walls. These pipes may also add to the strength of
structures. In this effort we use glass fiber and natural fiber
materials such as coconut coir to reinforce the structures.
We infuse the fiber layers with epoxy resin to make it solid.
We are looking for an alternative to the typical wood used
for wall sheeting, as it usually fails under high shear loads.
We hope to uncover a feasible, environmentally friendly
and renewable way to carry out our procedures.

Combined natural and glass fiber walls infused with
epoxy resin exhibit higher shear strength than
typical wood sheeted walls.
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We ran water through the pipes in the frame at
different speeds in order to test how well the pipes
insulated the walls. Heat sensors were attached to
the front and back of the frame. We heated the
frame and recorded the temperature readings on
the front and back to determine the temperature
difference. It was found that the pipes did in fact
provide significant insulation.
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Methods
We layered the frames/beams with the necessary material
(glass fiber, coconut coir, pipe coils) and then enveloped
the system with a vacuum bag, attaching separate plastic
pipes to the top and bottom of the frame. A vacuum pump
was attached to the top to remove air from the system and
a bucket of epoxy resin was attached to the bottom. The
system creates suction to pull the resin through the fibers.
The panels were then left to cure before testing. We tested
the frames in shear and the beams in three point bending.
We also set up a thermal testing system for the frame to
see how well the pipes would insulate the wall.
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Impact
If research is successful, hopefully a method will be
developed where natural, renewable fibers can be
used exclusively or simultaneously with synthetic
fibers to Increase the sheer strength of structure
walls, and pipes can be used effectively to increase
the thermal efficiency and structural integrity of
buildings.
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